Objective: The purpose of this study was to investigate the benefits of two different Selenium based supplements on patients with chronic autoimmune thyroiditis. Methods: We conducted a prospective study on 50 patients with chronic autoimmune thyroiditis, who were divided into three different treatment groups, one group taking Selenium 100 µg, one Procor T (a combination of Selenium 100 µg and other elements like copper, Zinc and Q10 Conenzyme) and one control group taking Placebo pills. We measured on two follow up visits the antibody levels (anti-thyroidperoxidase-TPO Ab) and offered each patient a standardised questionnaire regarding the thyroid-related quality of life (THYPROro). Results: At the 6 months follow up visit there was a statistically significant decrease in the antibody levels for each treatment group compared to the base levels. The THYPROro questionnaire scores showed an improvement in most aspects regarding the quality of life as well, but there was no significant difference between the placebo and the treated groups in the magnitude of this improvement. Conclusions: Based on our results, we could not identify a certain benefit in improving quality of life with the supplementation of Selenium, as the improvements were at a similar level for the patients who took Placebo pills. Further studies with more patients, as well as taking the Selenium defficiency in consideration (by measuring the basal serum level of Selenium for each patient) would be required to find the target group of patients who could have most benefits of Selenium-based supplementation.
Introduction
Chronic autoimmune thyroidits is one of the most common diseases diagnosed in endocrinological practice, and is also the main cause of hypothyroidism in adults. Patients with this disease present a broad spectrum of symptoms and signs, ranging from mild to severe, which can be caused both by the thyroid dysfunction (ussualy hypothyroidism) but also by unknown mechanisms through the autoimmune process itself. It is not uncommon for patients with normal thyroid function to manifest different types of symptoms, which affect the quality of life in various ways [1, 2] . Selenium is an element with multiple roles in the human body homeostasis, even though most of it's mechanisms of actions are still unknown [3, 4] . Selenium is known to have a role in the production of Selenoproteins, one of these proteins having a major role in the methabolism of thyroid hormones-iodotyronine deiodinase. This enzymes have an important role in the activation of thyroid hormones, by converting the prohormone thyroxine (T4) to the more active form triiodothyronine (T3) [5] .The objective of our study was to investigate the effects of two different types of selenium-based supplements on the quality of life (measured through a standardised questionnaire) and the serum anti-thyroidperoxidase antibody levels (TPO-Ab) in patients diagnosed with chronic autoimmune thyroidits having a normal thyroid function with or without Levothyroxine (LT4) therapy.
Methods
Our study started in 2016 in the Endocrinology compartment of the Mures County Hospital. Durine a timeframe of approximatly one and a half year 50 patients were enrolled in the study. Before starting the study we obtained an approval form from the ethics comitee of the University of Medicine and Pharmacy of Targu Mures (annexed). Every patient who entered the study signed an informed consent form which contains a detailed description of the study design and implications. The inclusion criteria were the following: patients diagnosed with autoimmune thyroidits (based on elevated anti-thyroid autoantibodies-TPOAbor anti-Tg Ab) and/or sonographic aspect typical of autoimmune thyroidits; patients with normal thyroid function with or without thyroid hormone substitution(thyroid stimulation hormone-TSH and thyroxine-FT4 hormone within normal reference range). For the laboratory measurements mentioned chemiluminescence assay was used (Architect I 1000 SR Immunoassay).The reference ranges for each assay were the following: TSH: 0.35-4.94 µIU/ml, fT4: 0.7-1.48 ng/ml, TPOAb: 0-5.61 IU/ml, TgAb: 0-4.11 IU/ml. The exclusion criteria were set as following: previous diagnosis of other thyroid diseases; history of radioactive iodine treatment, anti-thyroid medication or other therapies that could influence thyroid function; patients with other associeted severe pathology which could significantly influence the health-related quality of life; patients uncapable of adherence to the study for various reasons or who did not sign the informed consent. We divived the patients into three treatment groups through a randomisation and blinding process (trail drugs were labeled as A, B and C, with the exact supplement contained being revealed only at the end of the study to the authors): one group treated with Selenium 100 µg one tablet/day, the second group treated with a supplement called Procor T (a combination of Selenium 100 µg, Q10 coenzyme, Copper and Zync) one tablet/day, and the last group received Placebo-type tablets (tablets containing no active substances). All the mentioned trial drugs were provided by the company Sunwave Pharma.We did not lose any patient during follow-up. For the evaluation methods and the gathering of informations and data, we conducted an initial visit and two follow-up visits after 3 and 6 months. In all three visits the following investigations were conducted: anamnesis, clinical exam, TPO-Ab , FT4 and TSH serum levels, thyroid ultrasound and data obtained from the filling of the standardised Thyroid-related quality of life questionnaire (THYPROro). This instrument called THYPROro is a questionnaire made for evaluating the impact of chronic thyoird diseases on health-related quality of life. It was first created in Denmark by Dr. Torquil Watt and colaborators from Ringhospitalet University Hospital of Copenhagen [6] . Following several international studies this instrument was validated and translated into Romanian language [7] . The questionnaire contains a total of 85 questions grouped into 13 scales which cover the following: physical symptoms, mental symptoms, general well being, social life and one final question regarding quality of life as a whole. The patients can answer each question by themselves with choosing one option from 0 (none) to 4 (very much) after a short introduction. A final score will be calculated for each scale which can range from 0 to 100 ( the higher the score the greater the negative impact on the quality of life). For the analysis of the statistical difference between the means of different groups we used the nonparametric tests Friedman and Mann-Whitney. We set the level of statistical significance as the standard p= 0.05.
Results
The final size of each treatment groups was set as following: Placebo group 16 patients, Selenium group 17 patients and Procor T group 17 patients. All patients included had a normal thyroid function (FT4 and TSH within reference range) with 60% of the patients being under LT4 treatment and 40% with no hormonal treatment. 72% of the patients included had a ultrasound aspect with nodules, while 28% did not present any nodules. The TPOAb antibodies were positive in 88% of the patients and 22% of the patients had positive values for TgAb (Table I) .
Regarding the results of the THYPROro scores for each treatment group on all three visits, there was a statistically significant decrease (meaning an improvement in the quality of life) on most scales for all three treatment groups, however no statistically significant difference between the magnitude of this improvement when comparing each treated group with the Placebo group. (p> 0.05 for all scales) (Table II) .
By analysing the results regarding the TPOAb values we noticed there was a decrease of antibody levels in all three treatment groups, but the decrease proved to be statistically significant only for the group Procor T and Placebo (p < 0.05). We also applied a Mann-Whitney test to compare the difference of the TPOAb levels between the entry-and 6 months visit between the Placebo group and each treatment group, with the results showing no statistically significant difference in both cases (Placebo and ProcorT : p = 0.95, Placebo and Selenium: p = 0.09) (Figure 1) .
The results of the THYPROro scores from the last question of the questionnaire about the general impact of the thyroid disease on the quality of life showed a similar pattern to the TPOAb, with a tendency to decrease, the difference being statistically significant only for the Procor T and Placebo groups (p= 0.004 and 0.0003) but not for Selenium group (p=0.46) (Figure 2) .
The TSH levels did not show any statistically significant difference between the three visits on none of the treatment groups. (We applied Friedman test for assessing this aspect -p > 0,05 for every treatment group) (Figure 3) .
Discussions
Some research have demonstrated that Selenium has an influence on the differentiation process of the lymphocyte T cells. Therefore increasing Selenium serum levels might produce a raise in the Ly T supressor cell population, which would lead to a decrease in the inflammatory infiltration of the thyroid and the production of autoan- tibodies [3] . Some studies which investigated the correlation between Selenium supplementation and anti-thryoid antibody activity did not produce any conclusive results. [8, 9] . Our study showed a decrease in antbody activity, but this decrease was found not only in the treated groups, but also in the control (Placebo) group, therefore we could not find a clear causality between Selenium supplementation and antibody serum levels. Another meta-analysis published in literature showed there was a moderate decrease in antibody levels and a small improvement in patients quality of life after three months Selenium supplementation in chronic autoimmune thyroidits patients [10] . A study which also investigated the effect of Selenium supplementation in Hashimoto thyroidits concluded that the decreasing of antibody levels was significantly higher in patients who had the initial levels of TPOAb levels very high (before starting the Selenium treatment) compared to those with low-moderate serum levels. Therefore patients with very high TPOAb serum levels could have more benefits from Selenium supplementation therapy than patients with lower antibody levels [11, 12] . Also another factor which could be important for a bigger effect of Selenium therapy would be selecting patients who have a Selenium deficiency, by measuring Selenium serum levels [13] . The health-related quality of life, in our case specific to thyroid-diseases, is a subject in permanent debate in the current medical-field research. There is a tendency to ignore this subject in day to day medical practice because of the focus on somatic and objective features of diseases, but the outcome of the therapeutic act would be greatly improved by trying to include the quality of life aspects in the therapeutical management of patients, especially in those with chronic autoimmune diseases, like Hashimoto thyroiditis. A study from Italy evaluated the quality of life impairments in patients with various chronic thyroid diseases. An interesting finding of this study is that the quality of life in patients with autoimmune thyroiditis with normal thyroid function was significantly lower than in patients with other thyroid diseases, who presented subclinical hypo-or hyperthyroidism [14] . In our study we used the standard and validated unit called THYPROro (described in the "Methods" section of the article) as a tool to measure the health-related quality of life. The results showed a statistically significant improvement in most scales of the questionnaire for the Placebo group, with the exception of social and sexual life. In the Selenium group the results were similar to the Placebo group, with the scales showing no improvement being: cosmetic problems. social and sexual life. For the Procor T group patients showed improvements in the THYPROro scores as well, the exceptions being: depression, cognitive problems, cosmetic problems, social and sexual life. By analysing these results we could not find any relevat conclusion from our study regarding a benefit on the quality-of-life of these two Selenium-based supplements in patients with autoimmune thyroidits, as there was no statistically significant difference between the placebo and treated groups in any of the scales. We noticed that aspects related to sexual and social life had no significant changes between visits, therefore these might not be influenced by the autoimmune thyroid disease evolution too much. On the last question of the questionnaire regarding the impact of the quality of life in general, we noticed a statistically significant improvement in the score for the Procor T and Placebo groups only, and none for the Selenium group. Our findings show that there was a corellation between high TPOAb serum levels and a decreased quality of life. Other studies in literature have demonstrated there was a statistically significant corellation between high anti-thryoid antibody levels and an impaired quality of life, but no corellation between antibody levels and thyroid dysfunction [15] . These findings might indicate that the mechanisms through which the autoimmune disease affects the quality of life is not only related to the dysfunction of the thyroid. Many other insufficiently known physiopathological consquences of the autoimmune process in the human body might be responsible for the various symptoms that cause patients to feel a decline in the quality of life. Our study was a preliminary one with multiple limitations, but potential for improvement and continuity. First of all, the number of patients included was fairly low (50), out of whom only 44 had positive TPOAb levels (the others having positive anti-thyroglobuline levels). Another limitation is due to the fact that the initial TPOAb values range was high, as both patients with very high antibody levels (above 500 UI/ml) and patients with just mild positive levels were included. As the number of patients included was low, other limitations of our study could be noticed in several other aspects: BMI (Body Mass Index)-54% of the patients included presented a BMI over 25, so even though overweight and obesity is common in patients with autoimmune thyroidits, data regarding quality of life might have been influenced by this high percentage of obese or overweight patients. As it is known that associated diseases and medication could have a high impact on a patient's quality of life, we respected the inclusion criteria by not including patients with severe enough commorbities that would influence the quality of life results. For a more accurate investigation in future studies, the serum levels of Selenium should also be investigated before including the patients in the study, because Selenium defficiency could be a major factor that contributes to a higher benefit of Selenium-supplementation therapy in autoimmune thyroiditis patients. For a better compliance from the patients and a more facile gathering of data from the questionnaire, we recommend implementing an electronic version of the questionnaire, as data from recent studies indicated this could improve the process of researching the health-related quality of life aspects [16] .
Conclusions
By analysing the results of this preliminary study we could conclude the following:
The two Selenium-based supplements which we studied did not prove to have any benefits regarding an improvement in the quality of life aspects.
Our study did not show a certain influence of the Selenium-based supplements on the TPOAb serum levels.
Most patients with autoimmune thyroidits included had a significant improvement in most aspects of quality of life between the entry -and 6 months follow-up visit, therefore the placebo-effect on some of these symptoms could have been beneficial.
The high antibody serum levels seem to be correlated to impaired quality of life, although the mechanism of this relation is not yet known, as none of the patients had any thyroid dysfunction during the study.
